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Case Report
Neurosarcoidosis Affecting the Spinal Cord
Chung-Fen Tsai,1,3 Ping-Keung Yip,1,3 Chih-Chao Yang2*
Sarcoidosis is a chronic inflammatory disease that involves multiple systems. Complications in the nerv-
ous system are rare, especially in Asia. This report describes an unusual case of neurosarcoidosis affecting
the spinal cord and other systems in a 53-year-old Taiwanese women patient. The patient presented with
subacute onset of right arm radicular pain followed by quadriparesis. Magnetic resonance imaging re-
vealed a hyperintense lesion on T2WI in the cervical spinal cord. The patient also had a history of facial
neuropathy, bilateral parotid enlargement, intrathoracic lymphadenopathy, hypercalcemia, nephrocalci-
nosis, and renal function impairment. Parotid gland biopsy showed granulomatous lesion with multinu-
cleated giant cells. Sarcoidosis was diagnosed after other possibilities were excluded. Oral steroid
treatment resulted in initial significant clinical improvement. Awareness of the systemic and neurological
presentations of sarcoidosis can prompt the correct diagnosis and treatment.
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Sarcoidosis is a multisystem inflammatory disease
characterized by non-caseating granulomas.1 Any
organ can be involved, especially lungs, skin, eyes
and lymph nodes. Nervous system complications
occur in only 5–10% of patients,2 and diagnosis
is difficult. Here we report a patient with unusual
neurosarcoidosis affecting the spinal cord along
with other systemic presentations.
Case Report
A 53-year-old woman was admitted because 
of subacute quadriparesis. Two months before
admission, she experienced right arm numbness
radiating to the hand and weakness. Left arm
paresthesia and weakness developed thereafter,
followed by paraparesis with difficulty walking,
and urine retention. There was no history of sys-
temic disease, such as diabetes mellitus or hyper-
tension, but nephrolithiasis was reported. Fever or
weight loss had not occurred recently. The patient
denied recent travel, animal, toxin or substance
exposure, or recent traumatic injury. During ad-
mission her temperature was 36.6°C, pulse rate
was 76 beats/min, and respiration rate was 18
breaths/min. Blood pressure was 128/84 mmHg.
Mental status, physical and cranial nerve exami-
nations were normal. Asymmetric limb weakness
was observed including 1–2/5 at the right upper
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limb, 3/5 at the left upper and bilateral lower
limbs, and right hand atrophy (Medical Research
Council grading was used). Hyperreflexia was seen
in the upper limbs, hyporeflexia in the lower limbs
and positive Babinski sign was seen bilaterally.
Sensory examination disclosed hypoesthesia below
the neck, and accentuated, bilateral impairment
to pinprick was observed in the distal limbs.
Spine magnetic resonance imaging (MRI)
showed a hyperintense intramedullary lesion on
T2 weighted-image from C1–T7 and gadolinium
enhancement from C5–6 (Figures 1 and 2). To
rule out the possibility of demyelinating diseases
such as multiple sclerosis, a brain MRI was per-
formed, showing a negative finding. Nerve con-
duction velocity studies suggested sensorimotor
polyneuropathy and cervical radiculopathy. Serial
workups were performed. Laboratory tests revealed
abnormal blood urea nitrogen (76.8 mg/dL, nor-
mal range, 4.5–24.0mg/dL), creatinine (4.0mg/dL;
normal range, 0.6–1.3 mg/dL), alanine amino-
transferase (51.0 U/L; normal range, < 31 U/L),
calcium (2.63 mmol/L; normal range, 2.02–
2.60 mmol/L), and erythrocyte sedimentation
rate (55 mm in the first hour; normal range,
< 20 mm). Vitamin B12, folic acid and parathy-
roid hormone were normal. Syphilis, human im-
munodeficiency and T-cell lymphotropic virus,
hepatitis, autoimmune and tumor markers in-
cluding alpha-fetoprotein and carcinoembryonic
antigen were all negative. Cerebrospinal fluid
(CSF) studies showed marked protein elevation
(500 mg/dL; normal range, < 40 mg/dL) without
pleocytosis, malignant cells or oligoclonal bands.
Acid-fast stain was negative.
History review revealed that the patient had
experienced an episode of right facial weakness 
3 years earlier that lasted for 1 week, and an
episode of bilateral blurred vision, 2 years prior,
that lasted for 1 month. One year ago, she devel-
oped bilateral parotid gland enlargement that
subsided spontaneously. Biopsy performed at an-
other hospital had shown non-caseating granu-
lomas with multinucleated giant cells (Figure 3).
Acid-fast stain, Gram stain and culture were all
negative. The patient also had recurrent history of
nephrolithiasis and renal insufficiency. Sonography
Figure 1. Sagittal T2-weighted image of spine showed cer-
vical cord enlargement with a hyperintense intramedullary
lesion from C1–T7.
Figure 2. Sagittal T1-weighted image showed enhance-
ment with Gd-DTPA at C5–6.
Figure 3. Parotid gland biopsy showed granulomas with
multinucleated giant cells (arrow; hematoxylin and eosin;
original magnification, 200×).
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showed bilateral renal stones, and diffuse nephro-
calcinosis. Chest radiograph performed following
admission showed mediastinal widening. Further
high resolution chest computed tomography (CT)
revealed paratracheal lymphadenopathy (Figure 4),
and a hepatic nodule. Based on clinical manifes-
tations, exclusion of other possibilities, and the
characteristic non-caseating granuloma of the
parotid gland, sarcoidosis with multiple system
involvement was considered. Neurological in-
volvements included the spinal cord and root,
cranial and peripheral nerves.
Sensory symptoms, weakness and urine re-
tention improved gradually after initial treatment
with prednisolone 60 mg/day. Muscle power re-
turned to 3–4/5 in the right upper limb, and 5/5
on the left side and lower limbs, allowing the 
patient to walk independently. Follow-up MRI
showed diminished lesion size. Creatinine de-
creased to 3.1 mg/dL, GPT declined to 28.0 U/L
and CSF protein was also lowered (103 mg/dL)
after treatment. Limb numbness and weakness
relapsed several times in the next few years and
was complicated with repeat infection.
Discussion
Sarcoidosis is an inflammatory systemic disease of
unknown cause, usually occurring in the middle-
aged. Diagnosis is based on characteristic presen-
tations in at least two organs, histological evidence
of non-caseating granulomas and exclusion of
other inflammatory diseases.1 It is more common
in African-Americans, Scandinavians, and rare in
South Asians. Presenting features are variable and
the course of the disease can be monophasic, epi-
sodic or chronic progressive.
Some disorders can produce similar intra-
medullary spinal cord lesions on MRI scans. The
main differential diagnosis of sarcoidosis includes
other inflammatory diseases, infection, or malig-
nancy.3,4 Multiple sclerosis is a common cause of
intramedullary and cerebral white matter lesions,
but the radiculopathy and peripheral neuropa-
thy symptoms in our patient were not typical
presentations for multiple sclerosis. Furthermore,
a clear brain MRI was seen in this patient, illus-
trating another finding excluding multiple scle-
rosis. Sjogren’s syndrome may cause transverse
myelitis with dorsal column and dorsal root in-
volvement. However, the patient did not have
characteristic presentations of dry mouth and eyes.
Autoantibodies for Sjogren’s syndrome were neg-
ative. Spinal cord lesions have been reported oc-
casionally in Behcet’s disease. However, she did
not present with classic oral or genital ulcers, and
Behcet’s disease is seldom associated with medi-
astinal and hilar lymphadenopathy. Chronic in-
fections, such as tuberculosis and syphilis, should
also be taken into consideration. An unusual form
of central nervous system tuberculosis is a tuber-
culoma, which is rarely intramedullary. Tubercu-
loma has been reported to have low signal
intensity on T2WI MRI, which differs from the
findings in our patient. CSF acid-fast stain was
negative in this case, and therefore tuberculosis
was unlikely. Neither cognitive nor neuropsychi-
atric symptoms were observed in the patient and
her CSF Venereal Disease Research Laboratory test
was negative, eliminating syphilis as a diagnostic
possibility. Intramedullary malignancy is un-
common and small cell lung cancer may have
been a possibility, but no supporting evidence
from her chest X-ray and no malignant cells were
found in CSF studies. Her carcinoembryonic
antigen test was also within the normal range.
There is no specific symptom or diagnostic test
for sarcoidosis and all findings need to be con-
sidered together. Elevation of serum angiotensin
Figure 4. Chest computed tomography revealed paratra-
cheal lymphadenopathy (arrow).
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converting enzyme, which is produced by sarcoid
granulomas, has been reported but low sensitivity
and specificity limit its use.5 The non-caseating
granuloma holds the key to sarcoidosis. All sus-
pected cases should be biopsied to establish the
diagnosis and exclude other etiologies. Because
the lung is most commonly affected, high resolu-
tion chest CT and lymphocyte analysis from bron-
choalveolar lavage are highly recommended.6
Neurological involvement in sarcoidosis is less
prevalent, causing cranial neuropathy, meningeal
or hypothalamic infiltration, myelopathy, neuro-
pathy or myopathy. The most common targets of
cranial neuropathy are optic and facial nerves.
Various combinations of central and peripheral
nervous lesions should raise suspicion of neuro-
sarcoidosis.7 Our patient had central and periph-
eral neurological manifestations, including cervical
myeloradiculopathy, polyneuropathy, and facial
neuropathy with positive histology. Other systemic
involvement was also observed in the parotid
gland, liver and kidney, and via the presence of
intrathoracic lymphadenopathy. Given these ob-
servations, diagnosis of probable neurosarcoido-
sis was made according to the proposed criteria
for neurosarcoidosis by Zajicek et al.8
Sarcoidosis is rare among the Chinese, espe-
cially with neurological manifestations. In Taiwan,
Perng et al reported 38 sarcoidosis cases and
Chao et al reported 12 cutaneous sarcoidosis pa-
tients, but definite neurological involvement was
not mentioned in these studies, except one patient
with right eye diplopia.9,10 Recently, a study of 60
biopsy-proven sarcoidosis patients with uveitis
from Taiwan included one patient with neurolog-
ical symptoms.11 Additionally, one patient with
neurosarcoidosis was demonstrated, by biopsy,
to have a pituitary mass in another study includ-
ing 56 patients.12 According to these reports, sar-
coidosis patients in Taiwan consist of a higher
proportion of females, an older age at disease
onset, milder pulmonary lesions and less neuro-
logical involvement (1.8% vs. 5–10%), com-
pared with those in Western countries.9−15 Our
patient clearly demonstrated unusual neurosar-
coidosis affecting the spinal cord and cervical
root, cranial and peripheral nerves with other
systemic manifestations. Awareness of such pre-
sentations may lead to more correct diagnosis and
treatment.
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